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FIG. 4A 

Arabidopsis thaliana epsilon cyclase: 

acaaaaggaaataattag attcctctttctgcttgctataccttgaca 48 

gaacaacataacaatggtgtaagtcttctc gctgtattcgaaattatttggaggaggaac 108 

atggagtgtgttggggctaggaatttcgca gcaatggcggtttcaacatttccgtcatgg 168 
1 M IE C VTA Fn FA TO V S T F P S W 

ataqqaatattcqcttcqqt 228 



21 
41 



a^tt^tcgaaggaaatttccagtggctaag agataca^ctataggaatattc^cttcggt 
ttgt^ta^tgtcagagcta^cggcggcgga a^ttccggta^tgaga^tt^tgtagcggtg 288 



agagaagatttcgctgacgaagaagatttt gcgaaagctggcggttctgagattctattt 348 
61 H D FAD EE DP YE A H SRI L F 

gttcaaatgcaqcagaacaaagatatggat gaacagtctaagcttgttgataagttgcct 408 
81 VQMQQMKDMD SQSKLVDKLP 



101 
121 
141 



cctatatcaactggtgatggtgctttggat catgtggttactggctgtggtcctgctggt 468 
PISI^D^ALD KVVI6CGPA6 

ttaqccttggctgcagaatcaqctaagctt ggattaaaagttggactcattggtccagat 528 
L R LA A K S k K L ^ L K V 15 L I IS P D 

cttccttttactaacaattacggtgtttgg gaagatgaattcaatgatcttgggctgcaa 588 
LPFTMMYGVM KDKFNDLGLG 



aaatgtattgagcatgtttggagagagact attgcgcacctggatgatgacaagcctatt 648 
161 K C I xk VWRST IVYLDDDKPI 



accattggccptgrttatggaagagttaqj: cgacptttgctccatgaggagcttttgagg 708 

ac^qtqtcqagtcaggtgtctcgtacctt agctcgaaagttgacaqcataacagaagct 768 
f C VTSVV S Y L SSKVDSITEA 

tqtqatqgccttagacttgttgcttgtgac gacaataacgtcattccctqcaggcttgcc 828 
SD^LXLVACD DMMVIPCXLA 

actqttgcttctggagcagcttcgggaaag ctcttgcaatacgaagttgqtgqacctaqa 888 
241 TV^STjAASGK LLQYXVGGPR 

gtctgtgcgcaaactgcatacggcgtggag gttgaggcggaaaatagtccatatgatcca 948 
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201 
221 



SUBSTITUTE SHEET (RULE 26) 



WO 99/63055 £k PCT/US99/12121 

• 6/45 # 09/701395 

FIG. 4B 

261 VCVQTAYGVX VXVXNSPYDP 

qatcaaatggttttcatggattacagagat tatactaacgagaaagttcqgagcttagaa 
281 D Q M V P Ml Y R D YTMXXVRSLX 

qctgagtatccaacgtttctgtacgccatg cctatgacaaagtcaaga^tcttcgag 
301 /\ n Y P I F L Y AM P M T K S R L F F K 

qaqacatgtttggcctcaaaagatgtcatg ccctttgatttgctaaaaacgaagctcatg 
321 XT C LA S K D V M PFDLLKTKLM 

38i MWff? 1 T^WfffWf 

aaacatgatcagtcatcgoagagatacta a^gaagagacteccaa^cagattaaca^t 

aatatttcaagacaagcttaggatacttta tggccaccagaaaggaaaaqacagagagca 
421 M I S R Q A WD T L WPPERXRQRA 

ttccgtactttcttccgccttccaaaatgg atgtgqcaagqgtttctaggatcaacatta 
461 FRTPFRLPKW MWQGFLGSTL 

acatcaggagatctcgttctctttgcttta tecatgttcgtcatttoccaaacaatttg 
481 T SlD L V L FA L YMPVISPMML 

aq^gq^ct^tl^tcatctcatctct gatc^ccgq^g^aptgataaaaacc 

tatctcaaagtatgatttacttaccaactc ttaggtttgtgtatatatatgccgatttat 

521 Y L K V 

ctgaalafltcgatcaaagaatggtatgtgg gttactaggaagttggaaacaaacacgtat 
agaatctaaggagtgatcgaaatggagacg gaaacgaaaagaaaaaaatcagtctttgtt 
ccgtggctagtg 



SUBSTITUTE SHEET (RULE 26) 



WO 99/63055 



PCMJS99/12121 

V701395 



7/45 



FIG. 5 

1 gctctttctc ctcctcctct accgatttcc gactccgcct cccgaaatcc 

51 ttatccggat tctctccgtc tcttcgattt aaacgctttt ctgtctgtta 

101 cgtcgtcgaa gaacggagac agaattctcc gattgagaac gatgagagac 

151 cggagagcac gagctccaca aacgctatag acgctgagta tctggcgttg 

201 cgtttggcgg agaaattgga gaggaagaaa tcggagaggt ccacttatct 

251 aatcgctgct atgttgtcga gctttggtat cacttctatg gctgttatgg 

301 ctgtttacta cagattctct tggcaaatgg agggaggtga gatctcaatg 

351 ttggaaatgt ttggtacatt tgctctctct gttggtgctg ctgttggtat 

401 ggaattctgg gcaagatggg ctcatagagc tctgtggcac gcttctctat 

451 ggaatatgca tgagtcacat cacaaaccaa gagaaggacc gtttgagcta 

501 aacgatgttt ttgctatagt gaacgctggt ccagcgattg gtctcctctc 

551 ttatggattc ttcaataaag gactcgttcc tggtctctgc tttggcgccg 

601 ggttaggcat aacggtgttt ggaatcgcct acatgtttgt ccacgatggt 

651 ctcgtgcaca agcgtttccc tgtaggtccc atcgccgacg tcccttacct 

701 ccgaaaggtc gccgccgctc accagctaca tcacacagac aagttcaatg 

751 gtgtaccata tggactgttt cttggaccca aggaattgga agaagttgga 

801 ggaaatgaag agttagataa ggagattagt cggagaatca aatcatacaa 

851 aaaggcctcg ggctccgggt cgagttcgag ttcttgactt taaacaagtt 

901 ttaaatccca aattcttttt ttgtcttctg tcattatgat catcttaaga 

951 cggtct 
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FIG. 7 
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FIG. 8 

1 "ccaatgtc tgwrcttc* tt.t«a.tc tc== a tt g at tcgcetcg, 

51 tctct= 9 ctc ttccgrcrtc tttttcttc* ttccCATTTC CCCATCG7CC 

101 7C7G7CA7CG ATT7CACCGA GAAAG7TACC GAA7T7TCG7 GCTTTCTCTG 

151 G7ACCCCTAT GACAGATACT AAAGATGCTG GTATGGATGC TGTTCAGAGA 

201 CGTCTCATGT TTGAGGATGA ATGCATTCTT GTTGATGAAA CTGATCGTGT 

251 TGTCGGGCAT G7CAGCAAG7 ATAAITGTCA TCTGATGGAA AA7A77GAAG 

301 CCAAGAATTT GCTCCACAGG G CTTTT AGTG TATTTTTATT CAAC7CGAAG 

351 TATGAGTTCC TTCTCCAGCA AAGGT C AAA C ACAAAGGTTA CGTTCCCTCT 

4 01 AGTGTGGACT AACACTTGTT GCAGCCATCC TCTTTACCGT GAA7CAGAGC 

4 51 TTATCCAGGA CAATGCACTA GGTGTGAGGA A7GC7GCACA AAGAAAGCTT 

501 CTCGATCAGC 7TGC7A77G7 AGCTGAAGAT G7ACCAG7CG A7GAG7TCAC 

551 TCCCTTGGGA CGTATGCTGT ACAAGGC7CC 77C7GA7GCC AAATGGGGAG 

601 AGCATGAACT TCATTACTTG CTCTTCATCG TGCGAGACGT GAAGGTTCAA 

651 CCAAACCCAG ATGAAGTAGC TGAGATCAAG TATGTGAGCC GGCAAGAGCT 

701 CAAGGAGCTG G7GAAGAAAC CAGATGCAGG TGAGGAAGGT TTGAAAC7GT 

751 CACCATCCTT CAGATTGGTG G7GGACAA7T 7CTTGATGAA G7GG7GGGA7 

801 CA7G77GAGA AAGGAAC7TT GG77GAAGC7 A7AGACA7GA AAACCA7CCA 

851 CAAAC7C7GA ACA7CT7T7T 77AAAG77T7 7AAA7CAA7C AAC7T7C7C7 

901 7CA7CA7TTT 7A7C7T77CG ATGA7AA7AA 777GGGA7A7 G7GACACAC7 

951 7ACAAAACT7 CCAAGCACC7 CAGGCAA7AA 7AAAG7T7CC CGCCGC 
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FIG. 9 



1 CTCGGTAGCT GGCCACAATC GCTATTTGGA ACCTGGCCCG GCGGCAGTCC 
51 GATGCCGCGA TGCTTCGTTC GTTGCTCAGA GGCCTCACGC ATATCCCCCG 
101 CGTGAACTCC GCCCAGCAGC CCAGCTGTGC ACACGCGCGA CTCCAGTTTA 
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CCAAGAGGTC 
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AAAAA 
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AGCCCAGCAT 



CTCAGCCAAT 
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FIG. 10 

1 CTCCGTAGCT GGCCACAATC GCTATTTGGA ACCTCCCCCG GCGGCAG7CC 
51 GATGCCGCGA TGCTTCCTTC GTTGCTCAGA GGCCTCACGC ATATCCCGCG 
101 CGTGAACTCC GCCCAGCAGC CCAGCTGTGC ACACGCGCGA CTCCAGTTTA 
151 AGCTCAGGAG CATGCAGCTG CTTTCCGAGG ACCGCACAGA CCACATGAGG 
201 GGTGCAAGCA CCTCGGCAGC CGGGCAGTCG CAGGATGAGC TGATGCTGAA 
251 GGACGAGTGC ATCTTGGTAG ATGTTGAGGA CAACATCACA GGCCATGCCA 
301 GCAAGCTCGA GTGTCACAAG TTCCTACCAC ATCAGCCTGC AGGCCTGCTG 
35 1 CACCGGGCCT TCTCTGTGTT CCTGTTTGAC CATCAGGCGC GACTCCTGCT 
401 GCAACAGCGT GCACGCTCAA AAATCACCTT CCCAAGTGTG TGGACGAACA 
451 CCTGCTGCAG CCACCCTTTA CATGGGCAGA CCCCAGATGA GGTGGACCAA 
501 CTAAGCCAGG TGGCCGACGG AACAGTACCT CGCGCAAAGC CTGCTGCCAT 
551 CCCCAAGTTG GAGCACGAGC TCGGGATACC AGCGCACCAG CTGCCGGCAA 
601 GCGCGTTTCG CTTCCTCACG CGTTTGCACT ACTGTCCCGC GGACGTGCAG 
651 CCAGCTGCGA CACAATCAGC GCTTCriGGGGC GAGCACGAAA TGGACTA.CAT 
701 CTTGTTCATC CCGGCCAACG TCACCTT GGC GCCCAACCCT GACGAGGTGG 
751 ACGAAGTCAG GTACGTGACG CAAGAGGAGC TGCGGCAGAT GATGCAGCCG 
SOI GACAACGGGC TTCAATCCTC GCCGTGGTTT CCCATCATCG CCGCGCGCTT 
851 CCTTGAGCGT TGGTGGGCTG ACCTGGACGC CGCCCTAAAC ACTGACAAAC 
901 ACGAGGATTG GGGAACGGTG CATC A CATC A ACGAAGCGTG AAGGCAGAAG 
951 CTCCAGGATG TGAAGACACG TCATGGGGTG GAATTGCGTA CTTGGCAGCT 
1001 TCCTATCTCC TTTTTCTGAG ACTGAACCTG CAGAGCTAGA GTCAATGG7G 
1051 CAT CAT ATT C ATCCTCTCTC TTTTGTTTTA GACTAATCTG TAGCTAGAGT 
1101 CACTGATGAA TCCTTTACAA CTTTCAAAAA AAAAA 
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FIG. I I A 



HP04 MLRSLLRGLT HIPRVNSAQQ 
HP05 MLRSLLRGLT HIPRVNSAQQ 
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FIG. I i B 
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FIG. 12 
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FIG. I4A 

Adonis paloestina £ -cyclase cDNA #5 Length: 1898 
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aaaggagtgt 


51 


caaactccat 


101 


gagtatctgg 


151 


ccctgtgtgg 


201 
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251 
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ZJ ZJ J ZJ Zj 
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351 


tccaaatgca 
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1801 
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FIG. I4B 



Adonis palaestina e -cyclase #5 predicted polypeptide 
TRANSLATE from: 113 to: 1702 Length: 529 amino acids 

1 MELLGVRNLI SSCPWTFGT RNLSSSKLAY NIHRYGSSCR VDFQVRADGG 

51 SGSRSSVAYK EGFVDEEDFI KAGGSELLFV QMQQTKSMEK QAKLADKLPP 

' 101 IPFGESVMDL VVIGCGPAGL SLAAEAAKLG LKVGLIGPDL PFTNNYGVWE 

151 DEFKDLGLER CIEHAWKDTI VYLDNDAPVL IGRAYGRVSR HLLHEELLKR 

201 CVESGVSYLD SKVERITEAG DGHSLVVCEN EIFIPCRLAT VASGAASGKL 

251 LEYEVGGPRV CVQTAYGVEV EVENNPYDPN LMVFMDYRDY MQQKLQCSEE 

301 EYPTFLYVMP MSPTRLFFEE TCLASKDAMP FDLLKRKLMS RLKTLGIQVT 

351 KVYEEEWSYI PVGGSLPNTE QKNLAFGAAA SMVHPATGYS VVRSLSEAPK 

401 YASVIAKILK QDNSAYVVSG QSSAVNISMQ AWSSLWPKER KRQRAFFLFG 

451 LELIVQLDIE ATRTFFRTFF RLP7VJMWWGF LGSSLSSFDL VLFSMYMFVL 

501 APNSMRMSLV RHLLSDPSGA VMVRAYLER* 
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FIG. I5A 

DNA sequence of potato cDNA (GenBank R27545) obtained firm Nicholas J. 
Provart 

potato. seq Length: 1378 August 2, 1996 13:06 Type: N Check: 605 
1 tagcggnnnn naggatgagt tcaaagatct tggtcttcaa gcctgcattg 
51 aacatgtttg gcgggatacc attgtatatc ttgatgatga tgatcctatt 
101 cttattggcc gtgcctatgg aagagttagt cgccatttac tgcacgagga 
151 gttactcaaa aggtgtgtgg aggcaggtgt tttgtatcta aactcgaaag 
201 tggataggat tgttgaggcc acaaatggcc acagtcttgt agagtgcgag 
251 ggtgatgttg tgattccctg caggtttgtg actgttgcat cgggagcagc 
301 ctcggggaaa ttcttgcagt atgagttggg aggtcctaga gtttctgttc 
351 aaacagctta tggagtggaa gttgaggtcg ataacaatcc atttgacccg 
401 agcctgatgg ttttcatgga ttatagagac tatgtcagac acgacgctca 
451 atctttagaa gctaaatatc caacatttct ctatgccatg cccatgtctc 
501 caacacgagt ctttttcgag gaaacttgtt tggcttcaaa agatgcaatg 
551 ccattcgatc tgttaaagaa aaaattgatg ttacgattga acaccctcgg 
601 tgtaagaatt aaagaaattt atgaggagga atggtcttac ataccagttg 
651 gaggatcttt gccaaataca gaacaaaaaa cacttgcatt tggtgctgct 
701 gctagcatgg ttcatccagc cacaggttat tcagtcgtca gatcactgtc 
751 tgaagctcca aaatgcgcct tcgtgcttgc aaatatatta cgacaaaatc 
801 atagcaagaa tatgcttact agttcaagta ccccgagtat ttcaactcaa 
851 gcttggaaca ctctttggcc acaagaacga aaacgacaaa gatcgttttt 
901 cctatttgga ctggctctga tattgcagct ggatattgag gggataaggt 
951 catttttccg cgcgttcttc cgtgtgccaa aatggatgtg gcagggattt 
1001- cttggttcaa gtctttcttn agcagacctc atgttatttg ccttctacat 
1051 gtttattatt gcaccaaatg acatgagaag aggcttaatc agacatcttt 
1101 tatctgatcc tactggtgca acattgataa gaacttatct tacattttag 
1151 agtaaattcc tcctacaata gttgttgaan nagaggcctc attacttcag 
1201 attcataaca gaaatcgcgg tctctcgagg ccttgtatat aacattttca 
1251 ctaggttaat attgcttgaa taagttgcac agtttcagtt tttgtatctg 
1301 cttctttttt gtccaagatc atgtattgan ccaatttata tacattgcca 
1351 gtatatataa attttataaa aaaaaaaa 

poteps.pep Length: 378 TRANSLATE from: 14 to: 1147 

1 DEFKDLGLQA CIEHVWRDTI VYLDDDDPIL IGRAYGRVSR HLLHEELLKR 

51 CVEAGVLYLN SKVDRIVEAT NGHSLVECEG DVVIPCRFVT VASGAA5GKF 

101 LOYELGGPRV SVQTAYGVEV EVDNNPFDPS LMVFMDYRDY VRHDAQSLEA 

151 KYPTFLYAMP MSPTRVFFEE TCLASKDAMP FDLLKKKLML RLNTLGVRIK 

201 EIYEEEWSYI PYGGSLPNTE QKTLAFGAAA SMVHPATGYS VVRSLSEAPK 

251 CAFVLANILR QNHSKNMLTS SSTPSISTQA WNTLWPQERK RQRSFFLFGL 

301 ALILQLDIEG IRSFFRAFFR VPKWMWQGFL GSSLSXADLM LFAFYMFIIA 

351 PNDMRRGLIR HLLSDPTGAT LIRTYLTF* 
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FIG. 15 B 



Chimeric lettucefootaio lycopene e-cyclase: converts lycopene to 6- 
carotene, the lettuce cDNA converts lycopene to s -carotene and the 
potato cDNA does not produce an active enzyne 

(amino acids in lower case are from lettuce and those in uppercase 
are from the potato cDNA; an Avail site in camion to the two cDNAs 
was used to construct the chimera) 

1 mecfgarnmt atmavftcpt ftdcnirhkf sllkqrrftn lsassslrqi 

51 kcsaksdrcv vdkqgisvac eedyvkaggs elffvqmqrt ksmesqskls 

101 eklaqipign cildlvvigc gpaglalaae saklglnvgl igpdlpftnn 

151 ygvwqdefig lglegciehs wkdtlvyldd adpirigray grvhrdllne 

201 ellrrcvesq vsvlsskver iteapngysl iecegm'tip crlatvasga 

251 asgkfl e^l gGPRVSVQTA YGVEVEVDNN PFDPSLMVFM DYRDYVRHDA 

301 OSLEAKYPTF LYAMPMSPTR VFFEETCLAS KDAMPFDLLK KKLMLRLNTL 

351 GVRIKEIYEE EWSYIPVGGS LPNTEQKTLA FGAAASMVHP ATGYSVVRSL 

401 SEAPKCAFVL ANILRQNHSK NMLTSSSTPS ISTQAWNTLW PQERKRQRSF 

451 FLFGLAL1LQ LDIEGIRSFF RAFFRVPKWM WQGFLGSSLS XADLMLFAFY 

501 MFIIAPNDMR RGLIRHLLSD PTGATLIRTY LTF* 
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FIG. 16 

GAP ccmparison of Arabidopsis £ -cyclase x potato £ -cyclase (partial) 
blosum62.cmp Gap Weight: 12 Average Match: 2.912 
Length Weight: 4 Average Mismatch: -2.003 
Quality: 1485 Length: 529 

Ratio: 3.929 Gaps: 1 

Percent Similarity: 79.893 Percent Identity: 76.139 
Match display thresholds for the alignment(s) : 
| = IDENTITY : = 2 . = 1 

151 EDEFNDLGLQKCIEHVWRETIVYLDDDKPiTIGRAYGRVSRRLLHEELLR 200 

1 .DEFKDLGLQAC^ 49 
201 RCVESGVSYLSSKVDSITEASDGLRLVACDDNNVIPCRLATVASGAASGK 250 

Mil. II 1 1 - ! 1 1 1 I !!••! II h • HIM IMIIMIM 

50 RCVEAGVLYLNSKVDRIVEATNGHSLVECEGDVVIPCRFVTVASGAASGK 99 
251 LLQYEVGGPRVCVQTAYGVEVEVENSPYDPDQMVFMDYRDYTNEKVRSLE 300 

100 FLQYELGGPRVSVQTA^^ 149 
301 AEYPTFLYAMPMTKSRLFFEETCLASKDVMPFDLLKTKLWLRLDTLGIRi 350 

|. MMIIIIM. -1.11111111111 11 1 1 1 1 1 Mllll.llhll 

150 AKYPTFLYAMPMSPTRVFFEETCLASKDAMPFDLLKKKLMLRLNTLGVRI 199 

351 LKTYEEEWSYIPVGGSLPNTEQKNLAFGAAASMVHPATGYSVVRSLSEAP 400 

. | M M 1 1 II 1 1 1 1 11 1 1 1 1 1 llllllllllllllllllllllllll _ 
200 KEIYEE^SYIPVGGSLPNTEQKTLAFGAAASMVHPATGYSVVRSLSEAP 249 

401 KYASVIAEILREETTKQI . . . .NSNISRQAWDTLWPPERKRQRAFFLFG 445 

I | hi ||h -I • -II ill-Nil Illlll. HIM 

250 KCARlJ^ILRQNHSKNMLTSSSTPSISTQAWNTLWPQERKRQRSFFLF^ 299 
446 LALIVQFDTEGIRSFFRTFFRLPKWMWQGFLGSTLTSGDLVLFALYMFVI 495 

Ml .1 I -MINIM MI.IMIMMMI.I. II. Ill llhl 

300 LALILQLDIEGIRSFFRAFFRVPKWMWQGFLGSSLSXADmLF^ 349 
496 SPNN LRKG LI NH LI SDPTGATM I KTY LKV 524 
350 ATODMRRGLI RHLisDPTGATLI RTYLTF 378 
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FIG. I7A 



Adonis palaestina Ipil 

1 attcatcttc agcagcgctg tcgtactctt tctatatctt cttccatcac 

51 taacagtagt cgccgacggt tgaatcggct attcgcctca acgtcaacta 

101 tgggtgaagt cactgatgct ggaatggatg ctgttcagaa gcggctcatg 

151 ttcgacgacg aatgtatttt ggtggatgag aatgacaagg tcgtcgggca 

201 tgattccaaa tacaactgtc atttgatgga aaagatagag gcagaaaatt 

251 tgcttcacag agccttcagt gttttcttgt tcaactcaaa atatgaattg 

301 cttcttcagc aacgatccgc cacaaaggta acattcccgc tcgtatggac 

351 aaacacatgt tgcagtcatc ctctctttcg tgattccgag ctcatagaag 

401 aaaattatct cggtgtacga aacgctgcac aaagaaagct tttagacgag 

451 ctaggcattc cagctgaaga tgtcccagtt gatgaattta ctcctcttgg 

501 tcgcattctt tacaaagctc catctgacgg caaatgggga gagcacgaat 

551 tggactatct cctatttatt gtccgagatg tgaaatacga tccaaaccca 

601 gatgaagttg ctgatgctaa gtatgttaat cgcgaggagt tgagagagat 

651 actgagaaaa gctgatgctg gtgaagaggg actcaagttg tctccttggt 

701 ttagattggt tgttgataac tttttgttca agtggtggga tcatgtagag 

751 cagggtacga ttaaggaagt tgctgacatg aaaactatcc acaagttgac 

801 ttaagaggac ttctctcctc tgttctacta tttgtttttt gctacaataa 

851 gtgggtggtg ataagcagtt tttctgtttt ctttaattta tggcttttga 

901 atttgcctcg atgttgaact tgtaacatat ttagacaaat atgagacctt 

951 gtaagttgaa tttgaggctg aatttatatt tttgggaaca taataatgtt 

1001 aa 
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FIG. I7B 

" d °f tfttafagc?°cmcgctcc accaccatca aagccagcca aatttctctg 
5 tacaaaagtt aaaaa'caccg ctttgggctt tggcccctcc atatcggaat 
101 ccttgtttac gatacgcatc taaaccagta attctcggtt "aatttgtt 
151 tcctaaatta ggcccctttc cggaatcccg agaattatgt <3tcgatcag 
201 gattaatcct ttatatagta tcttctccac caccactaaa acattatcag 
251 cttcgtgttc ttctcccgct gttcatcttc agcagcgttg tcgtactctt 
30 tctatttctt cttccatcac taacagtcct cgccgagggt tgaatcggct 
351 gttcgcctca acgtcgacta tgggtgaagt cgctgatgct 99tatggatg 
401 ccgtEcagaa gcggcttatg ttcgacgatg aatgtatttt 99t9gatgag 
451 aatgacaagg tcgtcggaca tgattccaaa tacaactgtc atttgatgga 
501 aaaqatagag gcagaaaact tgcttcacag agccttcagt gttttcttat 
II tcafctcaat Itacgagttg cttcttcagc aacgatctgc aacgaaggta 
601 acattcccgc tcgtatggac aaacacctgt tgcagccatc ccctcttccg 
651 tgtttccgia ctcatagiag aaaattttct cggggtacga aacgctgcac 
701 aaaggaagct tttagacgag ctaggcattc cagctgaaga cgtaccagtt 
to aataaattca ctcctcttgg tcgcattctt tacaaagctc catctgacgg 
80i Sggga gagcacgalc tggactatct tctgtttatt 9tccgagatg 
851 ?gaaata?ga tccaaaccca gatgaagttg ctgacgctaa gtacgttaat 
901 cgcgaggagt tgaaagagat actgagaaaa gctgatgcag 9t9aagaggg 
951 aataaagttg tctccttggt ttagattggt tgtggataac tttttgttca 
1001 agtggtgggl tcatgtaglg gaggggaaga ttaaggacgt cgocgacatg 
1051 aaaartatec acaagttgac ttaagagaaa Qtctcttaag ttctactrtt 
U01 taatttttgc ttcaataagt ggatggtgat gagcagtttt tatgcttcct 
ttaattttqq cttttcaatt tgctttatgt gttgaacttg taacatattt 
1201 agtcaaata? gagaccttgt gagttgaatt tgaggttata tttatagttt 
1251 tgggaacata aaaaaaaaaa 
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FIG. I8A 

H T £0 cSg P i U gSicai?c J gctatttgga acctggcccg gcggc agtoc 
51 gatgEcgcga tgcttcgttc gttgctcaga ggcctcacgc atatcccccg 
101 9 cgtgaact 9 cc gEccagcagc ccagctgtgc acacg'gcga etccagttta 
aartcaaaaa catqcagatg acgctcatgc agcccagcat ctcagccaai 
?m ctatcacqcg ccglggaccg caEagaccac atgaggggtg caagcacctg 
??1 mSSSa caqtcgcagg atgagctgat gctgaaggac gagtgcatct 
fm tSatot SaggaaaE atcacaggcc atgccagcaa gctggagtgt 
3 3°5 cfcafgttcc tacfacatca gcctgcaggc ctgctgcacc gggccttctc 

s ssssa sags see sag 

k Keg £W I 

1 SSB II 

1 IlHi « SSS 338S Taf 

1 Si is 35S3 ag I I 

i ?fe SSS SSSSS faSft 

HOI gatfa'aafgt accgTcactt tttgtcgcgt atactgaact ccaagaggtc 
1151 aaaaaaaaaa aaaaa 
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FIG.' I8B 

Haematococcus pluvialis Ipi2 

1 tggaacctgg cccggcggca gtccgatgcc gcgatgcttc gttcgttgct 
51 cagaggcctc acgcatatcc cgcgcgtgaa ctccgcccag cagcccagct 
101 gtgcacacgc gcgactccag tttaagctca ggagcatgca gctgcttgcc 
151 gaggaccgca cagaccacat gaggggtgca agcacctggg caggcgggca 
201 gtcgcaggat gagctgatgc tgaaggacga gtgcatctta gtggatgctg 
251 acgacaacat cacaggccat gccagcaagc tggagtgcca caaattccta 
301 ccacatcagc ctgcaggcct gctgcaccgg gccttctctg tgttcctgtt 
351 tgacgaccag gggcgactgc tgctgcaaca gcgtgcacgc tcaaaaatca 
401 ccttcccaag tgtgtggacg aacacctgct gcagccaccc tctacatggg 
451 cagaccccag atgaggtgga ccaactaagc caggtggccg acggcacagt 
501 acctggcgca aaagctgctg ccatccgcaa gttggagcac gagctgggga 
551 taccagcgca ccagctgccg gcaagcgcgt ttcgcttcct cacgcgtttg 
601 cactactgtg ccgcggacgt gcagccggct gcgacacaat cagcgctctg 
651 gggcgagcac gagatggact acatcttatt catccgggcc aacgtcacct 
701 tggcgcccaa ccctgacgag gtggacgaag tcaggtacgt gacgcaagag 
751 gagctgcggc agatgatgca gccggacaac gggttgcaat ggtcgccgtg 
801 gtttcgcatc atcgccgcgc gcttccttga gcgttggtgg gctgacctgg 
851 acgcggccct aaacactgac aaacacgagg attggggaac ggtgcatcac 
901 atcaacgaag cgtgaaggca gaagctgcag gatgtgaaga cacgtcatgg 
951 ggtggaattg cgtacttggc agcttcgtat ctcctttttc tgagactgaa 
1001 cctgcagagc tagagtcaat ggtgcatcat attcatcgtc tctcttttgt 
1051 tttagactaa tctgtagcta gagtcactga tgaatccttt acaactttca 
1101 aaaaaaaaa 



SUBSTITUTE SHEET (RULE 26) 



PCT/US99/I2121 



WO 99/63055- # , , , * 

27/45 09/701395 



FIG. I9A 

L ° C l U %c?iiaatg P ttgaaatttc ccccttttaa aaccattgct accatgatct 

51 cttctccata ttcttccttc ttgctqcctc ggaaatcftc tttccctcca 

101 atgccgtctc tcgcagccgc tagtqttttc ctccaccctc tttcgtctgc 

151 cgctatgggc gaftccagca tggatgctqt ccagcgacgt ctcatgttcg 

201 atgacgaatg cattttggtg gatgagaatg acaaagtggt tggccatgat 

251 actaaataca attgtcaitt gatqgagaag attgaaaagg gaaatatgct 

301 acacagagca ttcagtgtgt fctfgtfcaa ctcgaaatat gaattactcc 

351 ttcagcaacg ttctgcaacc aaggtgactt tccctttggt atggacaaac 

401 acgtgttgca gccatccact atacagggag agtgagctta ttgacgaaaa 

451 cqcccttqqq gtgaggaatg ctgcacagag gaagctcctg gatgaactcg 

501 gcatccctgg agcagatgt! ccggttgatg agtlcactcc attgggtcgc 

551 attctataca aggccgcatc ggatggaaag tggggagaac atgaacttga 

601 ttacctgctg tttatggtac gtgatgttgg tttggatccg aacccagatg 

651 aagtgaaaga tgtaaaatat gtgaaccggg aagagctgaa ggaattggta 

701 aqqaaqqcqq atgctggtga agagggtgtg aagctgtccc cgtggttcaa 

751 a??gt?!g!c ga?aaf£tct tgtffcagtg gtgggatcga cfccataagg 

801 gaaccctaac cgaagctatt gatatgaaaa caatccacaa actcacataa 

851 aaacactaca clagfaggag agaggattat atgagatatt tgttatatgt 

901 qaaattgaaa ttcagatgaa tgcttgtatt tatttctatt tggacaaact 

951 tcaacttctt tttgctacct tatcagaaaa aaaaa 

FIG. I9B 

^T C tat2gctt?alaatctctt ccattaactg ctcaaatctc caccttcgcc 
51 qqtcttaatc tccgccggcg cactttcacc accataaccg ccgccatggg 
101 tgacgattcc ggcatggacg ctgtccagag acgtctcatg tttgatgatg 
151 aatgcatttt ggttgalgaa aafgacaatg ttcttgggca tgataccaaa 
201 tacaattqtc acttgatgga gaagattgag aaagataatt tgcttcatag 
251 aqcattcagt gtatttttat tcaattcaaa atacgaatta cf ccttcagc 
301 laaggtcaga aaccaaggtg acatttcctt tggtatggac aaacacctgt 
35 tgcagccalc cactatacag agaatcggag t!aattcccg aaaatgccct 
401 tggggtcaga aatgctgcac agaggaagct tctagatgaa ctcggtatcc 
451 ctgctgaaga tgttccagtt gatgagttca caactttagg tcgcatgttg 
501 tacaaggctc catctgatgg aaaatggggt gaacatgaaq ttgattacct 
551 actcttcctc gtgcgtgacg ttgccgtgaa cccaaaccct gatgaggtgg 
601 cqqacattaq atacgtgaac caagaagagt taaaagagtt actaaggaag 
651 qcggatgcgg gtgaggaggg tttgaaatlg tccccatggt ttaggcfagt 
701 ggfggacaac !tctlgt!ca aatggtggga tcatgtccaa aaggggacac 
751 tcaatqaaqc aattgacatg aaaaccattc ataagttgat atgaaaaatg 
am rttaatattt atqqtggtgg tttggagcta ataat ttgtg tgftcaagtc 
851 ?cqqtccttc tt!!Hlaac gttttttttt tttctttta! tgggagtgtt 
901 ta??gtgtac ttgtaacgta ggccctttgg ttacgcttta agagtltaat 
951 aaagaaccac cgttaattta aaaaaaaaaa aaaaaaaa 
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Chlamydomonas reinhardtii Ipil 

fNntp. thP isomerase cDNA probably ends at ca. base 1103; the 
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inni SSttrSSc ccacctqqtq gggcgacctq aagcggcgct gqcgcccggg 

I si 111 ill El! ill 

:qac aaagccggga ggcgjaccgc 
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F I G. 2 1 A 

rag ! te cc!aIai?ai P ctcaaatctc ctccgtcgct cttactccgc catgggtgac 

51 gactccggca tggatgctgt tcagcgacgt ctcatgtttg acgatgaatg 

101 cattttggtg gafgagtgtg acaatgtggt gggacatgat accaaataca 

151 attqtcactt gatggagaag attgaaacag gtaaaatgct gcacagagca 

201 ttcaqcqttt ttctattcaa ttcaaaatac gagttacftc ttcagcaacg 

251 gtctgcaacc aaggtgacat ttcctttagt atggaccaac acctgttgca 

30 gcca?ccact ctacagagaa tccgagct!g ttcccgaaaa cgcccttoga 

351 gtaagaaatg ctgcacagag gaaqctgttg qatgaactcg gjatccctgc 

401 !gaagatgt! cccgttgatc agtltactcc tttaggtcgc atgctctaca 

451 aggctccatc tgatggaaag tgqggagaac atgaacttga ctacctactt 

501 ttcataqtga gagacgttgc tgtaaacccg aacccagatg aagtggcgga 

551 tatcalltlt hWcang aagagttaaa ggagctgcta aggaaagcaq 

601 atqcqqqgqa ggagggtttg aagctgtctc catggttcag gttagtggtt 

651 gSaactfxt !gt!caagtg gtgggatcat gtgcaaaagg gtacarfcac 

701 tgaagcaatt gatatgaaaa ccatacacaa gctqatatag aaacacaccc 

751 tcaaccgaaa agttcaagcc taataattcg ggttggqtcg ggtctaccat 

801 caattgtttt tftctttfaa gaagttttaa tctc!a!ttg agcatgttga 

851 ttcttgtctt ttgtgtgtaa qattttggqt ttcgtttcag ttgtaataat 

901 gaaccattga tggtttgcaa tttcaagttc ctatcgacat gtagtgatct 

951 aaaaaa 

FIG. 2 1 B 

° ry i caccctU^cctcgcgcag aggcggccgc gccttctccg ccgcgaggat 

51 qqccqqcqcc gccgccgccg tggaggacqc cgggatggac gaggtccaga 

101 Iqcggctcat gttcgacgac gaatgcattt tggtggatga acaagacaat 

151 q?tg?tggcc atgaatcaaa atataactgc calclgatgg aaaaaatcga 

201 atctgaaaat ctacttcata gggctttcag tgtatfcctg ttcaactcaa 

?51 aatatqaact cctactccag caacgatctg caacaaaggt tacatttcct 

301 ctaqtttgga ccaacacttg ctgcagcca! cctctgtacc gtgagtctga 

351 qcttatacag gaaaactacc ttggtgttag aaatgctgct cagaggaagc 

401 ?cttggatga gctgggcatc ccagctgaag atgtgccagt tgaccaat£c 

451 acccctcttg gtcggatgct ttacaaggcc ccatctgatg gaaaatgqgg 

501 tqaacacgag cttgactacc tgctgttcat cgtccgcgac gtgaaggtag 

551 tcccqlaecc ggacgaagtg gccgatgtga aatacgtgag ccgtgagcaq 

601 ctgaaggagc !catccgcaa agcggacgcc ggagaggaag gcctgaagct 

651 qtctccctgg ttccggctgg tfgtlgacaa cttcctcatg ggctggtggg 

701 atcacgtcga gaaaggcacc ctcaacgagg ccgtggaca! ggagaccatc 

ii\ raraaactaa aqtaaqgact gcgatgltgt ggctggaaag aatgatcctg 

801 alatdxtqt tcttgtgctg ctgcatatfa cfcttaccag ggaagttgca 

851 qlagtcagaa gaagctlttg tatgtttctg ggtttgqagc Sggaaglgt 

901 tqqqctctgc tgactgagag attccctta! agagtgtcta tgttaattta 

951 gcaaacttct a!attataca tgattagtta a!tgt!cggt gfctgaataa 

1001 agaacaatag catgttccat gtttatttgc t 
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FIG.23A 



FIG.23B 



FIG.23C 



FIG. 24 A 



FIG. 23 



FIG.24B 



FIG. 24 
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FIG. 25A 



FIG. 25B 



FIG.25C 



FIG. 25 



FIG.28A 
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FIG.26A 
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Comparison using GAP program of the Genetics Computer Group 

Gap Weight: 50 Average match: 10.000 

Length Weight: 3 Average Mismatch: 0.000 

Quality: 17392 Length: 1904 

Ratio: 9.411 Gaps: 3 

Percent Similarity: 95.331 Percent Identity: 95.331 
Match display thresholds for the al ignment(s) : 

| = IDENTITY : = 5 . = 1 

Adonis poloestina £ -cyclase #3 x Adonis palaestina £ -cyclase #5 
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FIG. 23B 
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FIG. 23C 
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liiiiiiiiiiTiimiiiiniiiiiii ; 

1045 gtcgccaacaagacttttttttgaggaaacctg 

• • * * 

1098 ^^^^l^^ 1 ^^^ 1147 
1095 cci:gcL J :-:cgatc:ac-:gaagagaaaaclgatgtcacgatigaagact 1144 

• • * * 

1148 ctgggtatccaagttacaaaaatttatqaaqaqgaatqqtcttatattcc 1197 



1145 c:gg!:I"cc^ 1194 



iiimiiMiinTii mini 

itttatgaagaggaatggtcatatattc 




ittctttaccaaacacaqaqcaaaaqaacctaqc^ 
ggtggttc : :{accaaacacagagcaaaagaacc" agca 






:ccaqcaacaqqc1 


:at 


':gcal 


xcagcaacaggd 


tat 



1248 ctgcagcaagcatggtgca 

ilTl 111 i I T III 

1245 ctgcagcaagcatgg 

1298 ctatcagaagctccaaaatatqcttctqtaattgcaaagat 

!imiiiiii!ini!i_._ tgtaattgcaaaga 



1295 ctgicagaagctccaaaatatgc 




atca 1297 
acggtca 1294 



ica 1347 
.gaagca 1344 



itttctggacaaagcagtgcagtaaacattt 1397 

ill! 1394 



qqacaaaqcaqtqcaq 
■■ctggacaaagtagigcagtaaaca 



1348 aqataactctgcatatc 
1345 agataactctgcgi 
1398 caatgcaagcatggagcagtctttg^ I* 47 

1395 iilKiffia ™ 

n+nranr 
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• • • • * 

1498 aaccaqaacgttctttaqaaccttcttccqcttgccaacttqqatqtqqt 1547 



mmiinri up 1 1 1 n mi mini i - ■ - ■ ■ lf - M 

1495 aaccagaacattctttagaaccttcttccgcttgccaacttggatgtggt 1544 



mm 

tqqatqtqqt 



• • • " 

1548 qqqqtttccttgggtcttcactatcatctttcqatcttqtattqttttcc 1597 

TTTlllll 111111)11) HI] 111 I Jill 1 ITIJIJ I 111 

1545 ggggtttccWgggtcttcactatcatctttcgatctcgtcttgttt 1594 



1598 atgtacatgt 

IITJ Mill 

1595 atgtacatg 



ttggccccgaacaqcatqaqqatqtcacttqt^ 1647 



:gaggatgtc 

in mi mil i ill..,,,.,... 1M , 

:ggcgccaaacagcatgaggatgtcacttgtgag 1644 



1648 acatttgctttcagatccttctgqtgcagttatggtt^ 1697 

1 1 1 HIT I HI I IT 1 1 1 1 11 UTT1T 1 1 Til I ITTJ I 1 1 1 j j 1 1 1 j 1 1 

1645 acatttgctUcagatccttctggtgcagttatggtaagagcttacctcg 1694 
1698 — c. ..tgttttatga^^ 
1695 aaaggtag 



,tga 1744 



1745 qqatccttcgtatatgtatatgatcatctctatgtatatcctatattcta 1794 

11111111 II ITIM Mil J I IJIilillT] 111 ii i ii 17M 

1745 ggatccttcgaatgtgtatatgatcatctctatgtatatcctgtactcta 1794 

n 



1795 atctcataaagtaatcgaaaattcattga 
1795 atctcataaagtaaatgccgggittgata 



aqaaaaaaaaaaaaaaaaaa 1844 
:tgttgtgtcaaaccggccaa 1844 



III"! II 1 1 IT II .1 

xctcat 

1845 aaaa 1 1848 

1845 tgatataaagtaaatttattgatacaaaagtagtttttttttttaaaaaa 1894 



FIG. 23 D 
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FIG 24 A 

GAP program of Genetics Computer Group iw.fc.-rr-* 
blosum62.cmp 

Gap Weight: 12 Average Match: 2.912 

Length Weight: 4 Average Mismatch: -2.003 
Quality: 2728 Length: 530 

Ratio: 5,147 Gaps: 0 

Percent Similarity: 99,623 Percent Identity: 99.057 
Match display thresholds for the al ignment(s) : 

= IDENTITY : = 2 . = 1 



Adonis palaestina £ -cyclase #3 x Adonis palaestina ^-cyclase #5 
1 MELLGVRNLISSCPVWTFGTRNLSSSKUYNIHRYGSSCRVDFQVRADGG 50 
1 MELLGTOLISSCPW 50 

51 SGSRTSVAYKEGFVDEEDFIKAGGSELLFVQMCX^TKSMEKQAKLADKLPP 100 

IIIMIIIIMMIIIIIIIIIIIIMIIIIIIIIIIIIIIMIIIIII 
51 SGSRSSVAYKEGFVDEEDFIKAGGSELLFVQMQQTKSMEKQAKLADKLPP 100 

101 IPFGESVMDLVVIGCGPAGLSLAAEAAKLGLKVGLIGPDLPFTNNYGVWE 150 

llllllllllllllllllllllllllllllllllllllllllllllllll 
101 IPFGESVMDLVVIGCGPAGLSLAAEAAKLGLKVGLIGPDLPFTNNYGVWE 150 

151 DEFKDLGLERCIEHAWKDTIVYLDNDAPVLIGRAYGRVSRHLLHEELLKR 200 

IIIIIIIMIIIIIIIIIIIIIIIIilllllllllllllllllllllll! 

151 DEFKDLGLERCIEHAWKDTIVYLDNDAPVLIGRAYGRVSRHLLHEELLKR 200 
201 CVESGVSYlilSKVERITEAGDGHSLVVCENDIFIPCRLATVASGAASGKL 250 

IIIIIIIIMIIIIIIIIIIIIIIIIIIhlllllllllllMIIMM 

201 CVESGVSYLDSKVERITEAGDGHSLVVCENEIFIPCRLATVASGAASGKL 250 
251 LEYEVGGPRVCVQTAYGVEVEVENNPYDPNLMVFMDYRDYMQQKLQCSEE 300 

MIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

251 LEYEVGGPRVCVQTAYGVEVEVENNPYDPNLMVFMDYRDYMQQKLQCSEE 300 
301 EYPTFLYVMPMSPTRLFFEETC LASKDAMPFDLLKRKLMSRLKT LG I QVT 350 

IIIIIIMMIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIII 

301 EYPTFLYVMPMSPTRLFFEETCLASKDAMPFDLLKRKLMSRLKTLGIQVT 350 
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351 KIYEEEWSYIPVGGSLPNTEQKNLAFGAAASMVHPATGYSVVRSLSEAPK 400 

MIIIIIIIIIIIIIIIIIMIMIIIIIIIIIIIMIIIIIIIIIIII 

351 KVYEEEWSYIPVGGSLPNTEQKNLAFGAAASMVHPATGYSVVRSLSEAPK 400 
401 YASVIAKILKQDNSAYVVSGQSSAVNISMQAWSSLWPKERKRQRAFFLFG 450 

IIIIMIIIIMMIIIIIIIIIIIIIIIIIIIIMIIMIIIIIIMII 

401 YASVIAKILKQDNSAYVVSGQSSAVNISMQAWSSLWPKERKRQRAFFLFG 450 

451 LELIVQUDIOTRTFFRTFFRLPTl^GFLGSSLSSFDLVLFSMYMFVL 500 

IIIIIIIIIIIIIIIIIIMIMIIIIIIIIIIIIIIIIIIIMIIIMI 
451 LELIVQLDIEATRTFFRTFFRLPTWMWWGFLGSSLSSFDLVLFSMYMFVL 500 

501 APNSMRMSLVRHLLSDPSGAVMVKAYLER* 530 

IIIIIMIMIIIIIIIIIIIIhllllll 
501 APNSMRMSLVRHLLSDPSGAVMVRAYLER* 530 

FIG. 24B 
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FIG. 28 A 

GAP of: Arabidopsis epsilon cyclase to Lettuce epsilon cyclase 
Gap Weight: 12 Average Match: 2.912 

Length Weight: 4 Average Mismatch: -2.003 
Quality: 1837 Length: 534 

Ratio: 3.499 Gaps: 3 

Percent Similarity: 76.381 Percent Identity: 69.905 
Match display thresholds for the alignment(s): 
| = IDENTITY : = 2 . = 1 

Arabidopsis x Lettuce 

1 MECVGARNF.AAMAVSTFPSW. . .SCRRKFPVVKRYSYRNIRFGLCSVRA 46 

til MM I III I I • ■ • I M -I. : I: 
1 MECFGARNMTATMAVFTCPRFTDCNIRHKFSLLKQRRFTNLSASSSLRQI 50 

47 SGGGSSGSESCVAVREDFADEEDF^KAGGSEILFVQMC^NKDMDEQSKLV 96 

I Mllhlllllll: Mill. I h MM 

51 KCSAKSDRCVVDKQGISVADEEDYVKAGGSELFFVQMQRTKSMESQSKLS 100 

97 DKLPPISIGDGALDHVVIGCGPAGLALAAESAKLGLKVGLIGPDLPFTNN 146 

Ml I II. M IIIIIMIIIIIIIIIIIIII 1 1 1 1 1 1 1 1 1 ! 1 1 1 
101 EKLAQIPIGNCILDLVVIGCGPAGLALAAESAKLGLNVGLIGPDLPFTNN 150 

147 YGVWEDE FND LG LQKC I EH VWRET I V Y LDDDKP I T I G RAYGRVS RR LLH E 196 

IIIMMI MM MM I::|:|llll II IMIIMI I MM 
151 YGVWQDEFIGLGLEGCIEHSWKDTLVYLDDADPIRIGRAYGRVHRDLLHE 200 

197 ELLRRCVESGVSYLSSKVDSITEASDGLRLVACDDNNAI PCRLATVASGA ' 246 

1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 h MM -I M I: I MIMMIMM 

201 ELLRRCVESGVSYLSSKVERITEAPNGYSLI ECEGNITI PCRLATVASGA 250 
247 ASGKLLQYEVGGPRVCVQTAYGVEVEVENSPYDPDQMVFMDYRDYTNEKV 296 

MM hll.llllllMMIhllllll.llMI IMMIIh. I 

251 ASGKFLEYELGGPRVCVQTAYGIEVEVENNPYDPDLMVFMDYRDFSKHKP 300 

297 RSLEAEYPTkYAMPMTKSRLFFEETCU\SKDVMPFDLLiaKLMLRLDTL 346 

MM.IIIIII I .::MMMM|:: ll|.|l|.|ll II : ' 
301 ESLEAKYPTFLYVMAMSPTKIFFEETCLASREAMPFNLLKSKLMSRLKAM 350 
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FIG.28B 

347 GIRILICTYEEEWSYIPVGGSLPIfTEQKNLAFGAAASMVHPATGYSVVRSL 396 

MM :|!IIIIIIIMIIIirillllMIIMIIIIIIIIIIIIIMII 

351 GI RITRTYEEEWSYI PVGGSLPNTEQKNLAFGAAASMVHPATGYSVVRSL 400 
397 SEAPKYASVIAEI LREETTKQINS NISRQAWDTLWPPERKRQRAF 441 

MM M-MI-MI- • • I 1 1 1 • 1 1 h 1 1 1 1 MMMM 

401 SEAPNYAAVIAKILRQDQSKEMISLGKYTNISKQAWETLWPLERKRQRAF 450 
442 FLFGLALIVQFT)TEGIRSFFRTFFRLPKW^QGFLGSTLTSGDLVLFALY 491 

Mill- M I M U 1 1 1 1 ! 1 1 1 1 1 1 1 MMMM 1 1 - : 1 1 1 1 

451 FLFGLSHIVLXDLEGTRTFFRTFFRLPKWMWWGFLGSSLSSTDLIIFALY 500 
492 MFVISPNNLRKGLINHLISDPTGATMIKTYLXV* 525 

MIM-MI I: I h 1 1 1 1 1 1 1 h I M M 

501 MFVIAPHSLRMELVRHLLSDPTGA7MVKAYLTI* 534 
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